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evices called spin valves have become crucial for magnetic sensing and data storage 1, 2 . They consist of two layers of ferromagnetic materials (which exhibit the familiar form of magnetism found in iron bar magnets), and have low electrical resist ance when the direction of magnetization of the layers is the same, but high resistance when the magnetizations are antiparallel. Such devices can be switched between these states using a magnetic field or a large spinpolarized current -an electrical current in which the majority of electrons have the same spin ori entation. On page 370 of this issue, Heron et al. 3 report a method to control spinvalve states at room temperature using an electric field. Their approach consumes much less energy than using spinpolarized current, and opens up opportunities for miniaturizing spin valves that are not possible for magnetically controlled devices.
In magnetoelectric materials, electric dipoles associated with atoms, ions or mol ecules can be ordered using a magnetic field, and magnetic moments can be ordered using an electric field. Magnetoelectricity is an extremely rare property, most likely to occur in 'multiferroic' materials, in which spontane ous magnetic order and ferroelectric behav iour coexist 4 ; ferroelectricity is spontaneous polarization of electric dipoles that can be reversed using an electric field. Bismuth ferrite (BiFeO 3 ) is the only material known to show robust multiferroicity up to high temperatures: it is ferroelectric below 1,100 kelvin and also antiferromagnetic below 640 K (that is, the magnetic moments of its iron atoms alternate in direction below this temperature, yielding a managed as de facto protected areas (Fig. 1) . With better documentation and recognition of their contributions, it is probable that more such sites would be designated. Two entire streams of discussion in Sydney addressed this issue, and Montesino Pouzols and colleagues' finding underscores the urgency of filling protectedarea gaps, whether through gov ernmental or nongovernmental mechanisms. The longer the delay in implementation, the more challenging and expensive such efforts will become.
The second challenge revealed by the authors has been little appreciated until now, but they find that it is more than twice as severe as impending habitat conversion. By compar ing their global gap analysis with how actions towards Target 11 might be implemented inde pendently by each of the world's countries, they show that uncoordinated national protected area establishment would compromise effi ciency by onethird or more. This is because biodiversity is distributed so unevenly around the planet. Thus, disproportionate responsi bility lies with the more biodiverse, and often less developed, tropical nations, whereas the rich northern countries are those with not only the least biodiversity, but also the highest local costs 9 . This discrepancy could be resolved by adopting the concept of common but differen tiated responsibility, placing greater attention on international support to the US$76.1 billion of annual financing that has been estimated as necessary 10 to achieve Target 11. Rather than designating new protected areas within their borders, developed countries could make greater contributions to conservation targets by supporting the establishment of protected areas in tropical countries, where the biodiver sity benefit per dollar would be substantially higher. The largest fund to facilitate such pro grammes is the Global Environment Facility; its work is complemented by programmes such as the Critical Ecosystem Partnership Fund. At the Sydney congress, both institutions reiter ated their commitments to deliver incremental global biodiversity benefits by channelling and coordinating such resources.
Current indicators towards the Aichi Bio diversity Targets focus on nations' actions within their own borders 6 . Thus, incentiv izing coordinated international funding will require the establishment of parallel indicators of the conservation benefits of investment by each country. Such developments are essen tial, and urgently needed, if we are to close the gaps in implementing Target 11, by staving off the challenges of future threats and of national selfinterest identified so incisively by Montesino Pouzols and colleagues. ■ 3 report that an electric field (E) reverses the direction of P in a twostep process. P first changes orientation by 71°, aligning with a second space diagonal (b), and then undergoes a further shift of 109°, returning to the first space diagonal (c). Because M is coupled to P, it undergoes an analogous twostep reversal.
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Two steps for a magnetoelectric switch
Magnetoelectric materials allow magnetism to be controlled by an electric field. The discovery of an indirect path for switching electrical polarization in one such material brings this idea close to practical use. See Letter p.370 matters: the final orientation of coupled ferroic order parameters (such as spontaneous magnetization, electric polarization and elas tic strain) during a switching process depends not only on the initial orientation of the para meters and the direction of applied fields, but also on intermediate steps during switching. These steps are governed by kinetic barri ers that affect the dynamics of the switching process, and can be assessed using theory and controlled by elastic strains in films. The authors' findings open up the prospect of multi step switching processes that access unexpected states of multiferroic materials other than bismuth ferrite. This in turn might enable alternative strategies for engineering magneto electric switching. The study also confirms that the weak magnetism common to many multi ferroics can be amplified by magnetic coupling to a conventional ferromagnetic metal 5 .
Techniques that allow highquality inter faces between ferromagnetic metals and multiferroics to be prepared have enabled experiments that advance our understand ing of magnetic coupling at such interfaces 6 . However, these interfaces are unstable in large, cycling electric fields, and this issue must be resolved for practical applications. The same problem afflicts interfaces between ferro electric materials and metal electrodes, but has been partly solved following longstanding research efforts 8 . Nevertheless, the stability of ferroelectric-metal interfaces is still a major factor in the lifetimes of devices that use such interfaces. net magnetization of zero). However, a small magnetization arises from canting (tilting) of the antialigned magnetic moments.
The weak magnetization of bismuth ferrite can be amplified through strong interfacial magnetic coupling to a ferromagnet 5, 6 . So, if the weak magnetization could be coupled to the material's ferroelectric polarization, then the direction of magnetization of an adjacent ferromagnetic layer could be altered using an electric field. Unfortunately, direct reversal of ferroelectric polarization in bismuth ferrite was expected to leave the orientation of the canted magnetic moment unchanged 7 , which means that magnetoelectrically driven mag netization reversal would be impossible.
Enter Heron and colleagues, who find that ferroelectricpolarization reversal in a strained bismuth ferrite film follows an in direct path way. When grown as an elastically strained layer on a substrate of DyScO 3 (Dy is dysprosium; Sc is scandium) covered with an electrode of strontium ruthenate (SrRuO 3 ), bismuth ferrite forms stripelike ferro electric domains con taining stable polarization of electric dipoles, in which the orientations of the dipoles are constrained to two of the four space diagonals of the material's pseudo cubic unit cell. The authors studied local ferro electric switching in the electric field of the tip of a scanning force microscope at the surface of the bismuth fer rite, obtaining data at microsecond resolution during repeated scans under an applied direct current voltage. They observed an overall full reversal of polarization (a 180° switch) nearly everywhere, but this was reached through an intermediate switch by 71° or 109° via the other 'active' space diagonal of the unit cell (Fig. 1) . The researchers' computational modelling con firmed that the energy barrier to this twostep switching is smaller than for direct 180° switch ing, and predicted that the indirect switching path reverses the canted magnetic moment.
The authors next deposited a spin valve consisting of two layers of a ferromagnet (Co 0.9 Fe 0.1 ) separated by a copper layer onto an underlayer of bismuth ferrite. They found that the device exhibited about the same val ues of high and low electrical resistance in a field -either in an inplane magnetic field or in an electric field at the vertical to the bismuth ferrite layer -when the field was cycled between positive and negative values. This result requires the magnetization of the Co 0.9 Fe 0.1 to be aligned with the canted mag netic moment in the adjacent bismuth ferrite film 6 . The authors used a technique called Xray magnetic circular dichroism photo emission electron microscopy to show the local magnetization reversal that occurs in Co 0.9 Fe 0.1 after voltage pulses are applied to the bismuth ferrite underlayer, demonstrat ing that magnetic coupling at the interface is strong enough to induce the switching.
The crucial message from Heron and colleagues' work is that the switching path In addition, influenza A viruses are responsible for periodic human pandemics that can have substantially higher mortality rates; the most severe pandemic, in 1918, caused around 40 million deaths 2 . The primary defence against influenza infections has been vaccination, but antiviral drugs also play a key part, for example in the elderly, who are not well protected by vaccines. Circulating influenza viruses have developed resistance to several of the available antivirals 3, 4 , highlighting the need to develop new drugs. The viral RNA polymerase -the enzyme that catalyses the synthesis of virusspecific RNAs in infected cells -is an attractive tar get for antiviral drug development, but pro gress has been hampered by the absence of a threedimensional structure of the enzyme. Two papers from the Cusack research group published in this issue (Pflug et al. 5 on page 355 and Reich et al. 6 on page 361) now report the first structures of the viral polymerases of influenza A and B, respectively.
Influenza A and B viral polymerases are each composed of three proteins: PB1, PB2
